Hepatitis B surface antigen (HBsAg), the lipoprotein surface component of hepatitis B virus (HBV) can be found in the sera of patients and asymptomatic carriers as numerous 22-nm spherical structures. These particles may be produced by infected hepatocytes together with tubular forms and Dane particles and these three particles share the same antigenicity coded by viral genome. Papers from this laboratory disclosed the fact that the reduction of disulfide bonds may lead to the disappearance of the HBs antigenicity (Sukeno et al. 1972b ) without influencing the a-helical structure of the spherical particles (Sukeno et al. 1972a ). For further conformational discussion, the amino acid analyses of HBsAg were conducted in this work. Vyas et al. (1972) and Dressman et al. (1972) , once worked along the same line, but they did not put emphasis on the high content of cystine, proline and tryptophan in this particular protein. The amino acid analysis was performed after hydrolysis in 6 N hydrochloric acid at 110° for 24 hr in vacuo (500 jig Hg) on a Hitachi model KLA-5 automatic amino acid analyzer with standard long and short columns.
MATERIALS AND METHODS
The content of half-cystine was determined as S-earboxymethylcysteine (S-CM cysteine). For this, purified HBsAg was reduced in 0.01 M Tris (hydroxymethyl-aminomethane)-HC1 at pH 8.0 containing 0.1 M dithiothreitol (DTT) and 8 M urea, and alkylated with 0.5 M iodoacetamide.
RESULTS AND DISCUSSION
The data of amino acid composition are summarized in Table  1 . Purified HBsAg has a high absorbance at 280 nm and a characteristic shoulder at 285 nm indicating a high molar concentration of tyrosine and/or tryptophan. Amino acid analysis has revealed only 2.5-2.8 moles percent tyrosine (Table 1) . Therefore, the content of tryptophan was estimated by magnetic circular dichroism (MCD) through the courtesy of Dr. C. Djerassi of Stanford University. As a result, tryptophan content was determined to be 6.42 residues per 100 molar amino acids. Another noteworthy finding is that proline was found in a larger quantity (12.3 moles %) when compared with other viral proteins. Unusual large hydro phobic forces due to high tryptophan and proline contents could render the protein On the other hand, the content of a-helix in HBsAg protein was calculated to be 70-80% based on ORD and CD measurements (Sukeno 1972a; Hirschman et al. 1973 ). However, the amino acid composition of the HBsAg protein component is not concordant to the high a-helix content, since HBsAg contained 12.3 moles % of proline, a known disrupter of the a-helix, as well as a high percentage (50 moles %) of non-a-helical amino acid residues (Val, Ile, Ser, Cys, Thr, Gly, Pro) (Fassman 1963) . Two possibilities can be considered for the explanation of such inconformity. One is a possible a-helical structure in ordinary sense in spite of its higher content of non-a-helical amino acid residues. Another is an a-helical structure estimated by means of CD does not necessarily mean true helical structure, as the high amount of covalent bonds and noncovalent interactions in HBsAg polypeptide may give such specific spectra like true a-helix. It is true that the tertiary structure of HBsAg appears to play an important role for the serologic reactivity, since chemical modifications such as reduction and alkylation of disulfide bonds with DTT (Sukeno et al. 1972b) or denaturation with sodium dodecyl sulfate (SDS) (Kim and Bissell 1971) or succinylation of tryptophan with N-bromosuccinimide (NBS) (Rao and Vyas 1974 ) resulted in a loss of antigenicity. Thus, the tertiary structure seems to be more important in maintaining the antigenic intergrity of HBsAg than the role of secondary structure. Nevertheless ORD and CD spectra of HBsAg was not influenced by DTT or 8 M urea treat ment (Sukeno et al. 1972a ). Thus it seems probable that HBsAg might have true a-helical structure in spite of its higher content of non-a-helical amino acid residues. The same kind of observation was recently made with fd phage which contained almost 100% a-helical structure (Nakashima et al. 1975 ).
